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            Abstract
Genetic risk for breast cancer is conferred by a combination of multiple variants of small effect. To better understand how risk loci might combine, we examined whether risk-associated genes share regulatory mechanisms. We created a breast cancer gene regulatory network comprising transcription factors and groups of putative target genes (regulons) and asked whether specific regulons are enriched for genes associated with risk loci via expression quantitative trait loci (eQTLs). We identified 36 overlapping regulons that were enriched for risk loci and formed a distinct cluster within the network, suggesting shared biology. The risk transcription factors driving these regulons are frequently mutated in cancer and lie in two opposing subgroups, which relate to estrogen receptor (ER)+ luminal A or luminal B and ERâˆ’ basal-like cancers and to different luminal epithelial cell populations in the adult mammary gland. Our network approach provides a foundation for determining the regulatory circuits governing breast cancer, to identify targets for intervention, and is transferable to other disease settings.
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                    Figure 1: EVSE-based identification of 36 risk TFs.[image: ]


Figure 2: Enrichment of risk TF binding sites at breast cancer GWAS loci.[image: ]


Figure 3: Regulatory network for breast cancer, showing clustering of breast cancer risk.[image: ]


Figure 4: Correlation of expression of targets shared by transcription factor pairs in breast tumors.[image: ]


Figure 5: A tree-and-leaf representation of the correlation matrix shows two clusters of risk TFs.[image: ]


Figure 6: Effects of risk TF knockdown on cell proliferation.[image: ]


Figure 7: The ESR1 regulon as readout of cell state.[image: ]


Figure 8: Schematic model of mammary gland cell populations.[image: ]
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